###### Strengths and limitations of this study

-   To the best of the authors\' knowledge, this is the first study to assess this area among primary care physicians in Malaysia.

-   This study involved participants from throughout Malaysia, and included primary care trainees working in hospitals, government clinics as well as private general practice, and hence provided information of performance across various sectors.

-   The response rate was 61.4% so the performance of a substantial proportion of those invited to participate is unknown.

-   The questionnaire developed for this study used vignettes as one of the ways to assess knowledge, although clinical vignettes could never be the same as actual real-life practice in which more history as well as physical findings and other information are available.

-   Some other aspects of lipid management such as other types of dyslipidaemia (high triglycerides and low high-density lipoprotein) as well as non-pharmacological management of dyslipidaemia were not covered in this study.

Introduction {#s1}
============

Dyslipidaemia is one of the main risk factors for cardiovascular disease (CVD).[@R1] It contributes more than half of global ischaemic heart disease (IHD) and 18% of global cerebrovascular disease.[@R4] CVD is also the leading cause of death in Malaysia.[@R5] National data showed that 33% of patients who had acute coronary syndrome had already been diagnosed as having dyslipidaemia before their event.[@R6] Optimum management of dyslipidaemia will therefore have great potential for reducing the number of CVD events in Malaysia.

Several studies have reported that many patients with dyslipidaemia were not on any lipid lowering drugs. Even among those patients who were on lipid lowering agents, the prevalence of those who achieved the desired lipid level was low. A study in China reported that only 23% of patients with dyslipidaemia received treatment and only 17% achieved the desired lipid level of control.[@R7] Another study among Hispanic/Latinos in the USA also reported only 29.5% patients with dyslipidaemia were receiving lipid lowering treatment.[@R8] Furthermore, a study in Canada among patients with moderate to high Framingham risk scores found that many of them were not receiving a statin.[@R9] A local study, using the Pooled Cohort Risk Score in primary care patients to identify the need for statins, reported that there was both underuse of statin therapy in those who required it and overuse of statins in those who did not qualify for it.[@R10] All these findings suggest suboptimal lipid management in different continents. Therefore, it would be of interest to investigate possible contributing factors influencing primary care physicians in their management of dyslipidaemia.

A study in China revealed that both the level of awareness of their national lipid guideline as well as management of dyslipidaemia among community physicians working in primary care were poor.[@R3] On the other hand, a US study reported that primary care physicians had a very high level of awareness (\>90%) and were very knowledgeable about managing dyslipidaemia.[@R11] However, another US study involving primary care physicians reported that just one third of them actually adhered to the recommendations of the guideline on lipid management.[@R1] It would therefore be of interest and importance to ascertain the performance of our primary care physicians in Malaysia. To date, no such study has been undertaken in this country.

As the majority of patients with dyslipidaemia are treated by primary care physicians, this study chose to focus on trainees in primary care as they are currently undergoing postgraduate training and will be the future trained primary care specialists who will be expected to lead other physicians working in primary care. The objective of this study was to examine the awareness, knowledge and practice of lipid management among postgraduate primary care trainees. The association between their knowledge and sociodemographic data was also examined. The assumption before this study was that these trainees should have a good level of awareness, knowledge and clinical practice in managing patients with dyslipidaemia. A study in Spain reported that the cardiovascular training programme conducted for primary care professionals (physicians and nurses) significantly improved the recording of the cardiovascular risk factors among them.[@R12] Hence, we expected the same finding from this study and the results should help guide the training of our primary care physicians.

Method {#s2}
======

Population and setting {#s2a}
----------------------

This was a cross sectional study conducted from September to December 2015 among primary care trainees. These trainees were recruited from the Diploma in Family Medicine (DFM) programme, the Advance in Primary Care Training Programme (ATP), and the Master in Family Medicine programme. The inclusion criteria were primary care physicians who were currently undergoing postgraduate primary care training. The exclusion criteria were trainees who were absent from work during the period of the study (eg, prolonged medical leave, maternity leave or unpaid leave).

Sample size {#s2b}
-----------

Several studies have shown that the prevalence of awareness of physicians about lipid guidelines ranged from 12% to 90%. This is a very wide range and therefore to allow for maximum variation, we chose a prevalence of 50%. Using the Kish formula[@R13] to calculate our sample size with p=0.50 the calculated sample size was 384. This study mainly involved delivery of the questionnaire through email with an expected response rate of 25--30%, although the response may double up with subsequent email reminders.[@R14] We planned to send reminders, so in order to achieve at least 384 participants, we aimed to approach double the calculated sample size (2×384=786 participants). However, as there were only 759 primary care postgraduate trainees available in Malaysia, all eligible trainees were approached.

Instrument {#s2c}
----------

The questionnaire for this study was developed based on the Malaysia Clinical Practice Guideline (CPG) on Management of Dyslipidaemia 2011,[@R5] and the 2013 American College of Cardiology/American Heart Association (ACC/AHA) Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults.[@R15] The questionnaire comprised the following sections: sociodemographic profile of the participants, awareness and use of lipid guidelines, knowledge and practice of lipid management based on vignette/clinical scenario. Content and face validation was performed to improve the adequacy, accuracy and appropriateness of the questionnaire.

Participants were approached via their training centres. Data collection for this study was done in two ways. For trainees who were from the same centre as the authors, where we had daily contact, these trainees were given the hard copy version. For all others who were at different training centres throughout the country, the email version was used. The majority was through email.

Participants who were approached face to face were given the consent form and the information sheet. The questionnaires were then collected after 2 weeks. For the email version, the information on the study was provided through the email and the participants were informed that by completing the questionnaire and returning them, it will serve as their consent for the study. In addition, for the email version, the questionnaire was emailed again to the participants up to three times if they did not respond to the initial email. Thus, the initial email was followed up with two subsequent emails 2 weeks apart if there was no response. This was done to maximise the response rate. The response rate is shown in [figure 1](#BMJOPEN2016013573F1){ref-type="fig"}.

![Flow chart of data collection. ATP, Advance in Primary Care Training Programme; DFM, Diploma in Family Medicine.](bmjopen2016013573f01){#BMJOPEN2016013573F1}

Data analysis {#s2d}
-------------

Statistical analysis was done using Statistical Package for Social Science (SPSS) V.22. The data were cleaned and checked for accuracy. Pearson\'s χ^2^ test was used to test for association between two categorical data. Test of normality was performed for continuous data. The not normally distributed data were expressed using median and interquartile range. Association between not normally distributed data and categorical data was done using the Mann-Whitney U test. The total cumulative score was calculated from the knowledge section of the questionnaire. There were 10 questions for this section; each correct answer was given 1 point and there was no deduction of points for the wrong answer. The minimum possible score was 0 and the maximum possible score was 10. To test for association between knowledge score and sociodemographic data, the total cumulative score was categorised into good or poor knowledge based on median score[@R16] where a score less than the median score was categorised as poor and a score equal to or more than the median score was categorised as good. Associations were considered significant at a value of p\<0.05.

Ethics {#s2e}
------

This study was approved by the University Malaya Medical Centre Ethics Committee (reference number 20156--1435) on 10 July 2015 before initiation of the study. All the heads of the different postgraduate training programmes were contacted to seek permission to do the study. The head of the Academy of Family Physicians Malaysia (AFPM) followed by the head of the DFM and ATP programmes were contacted and permission to conduct the study was granted by them. As for the master programmes, the respective heads of the primary care departments from the five universities involved were contacted and permission was also granted before the study was conducted.

Results {#s3}
=======

A total of 759 participants were approached (through email and hard copy) ([figure 1](#BMJOPEN2016013573F1){ref-type="fig"}); 466 responded (61.4% response rate).

Demographic characteristic of participants {#s3a}
------------------------------------------

The sociodemographic data of the respondents are shown in [table 1](#BMJOPEN2016013573TB1){ref-type="table"}. It shows that more than two thirds of respondents were female, half of them working in government clinics. The ethnicity 'others' comprise Sarawakian, Sabahan and foreigners. The median age was 32 years and the median years of practice in an outpatient setting was 4 years.

###### 

Sociodemographic data of respondents

  --------------------------------------------------------
  Respondents profile                         n (%)
  ------------------------------------------- ------------
  Gender (n=463)                              

   Male                                       121 (26.1)

   Female                                     342 (73.9)

  Median age in years (IQR)\                  32 (4)\
  (range)                                     (27--63)

  Ethnicity (n=460)                           

   Malay                                      183 (39.8)

   Chinese                                    137 (29.8)

   Indian                                     125 (27.2)

   Others                                     15 (3.2)

  Years of practice in primary care setting   

  Median (IQR)\                               4 (4)\
  (range)                                     (1--36)\*

  Number of patients seen per day (n=466)     

   \<20                                       27 (5.8)

   21---40                                    173 (37.1)

   41---60                                    156 (33.5)

   61--80                                     70 (15.0)

   81--100                                    35 (7.5)

   \>100                                      5 (1.1)

  Current working sector (n=461)              

   Government clinic                          236 (50.8)

   General practitioner                       127 (27.3)

   Hospital                                   102 (21.9)
  --------------------------------------------------------

\*One of the respondents has been working as a general practitioner for 36 years and is currently undergoing the Diploma in Family Medicine (DFM) programme, a recent online postgraduate programme offered by the national Academy of Family Medicine.

Awareness, knowledge and practice on management of dyslipidaemia {#s3b}
----------------------------------------------------------------

The awareness and use of the lipid guideline among respondents was very high ([table 2](#BMJOPEN2016013573TB2){ref-type="table"}). Almost all the participants were aware of the Malaysian CPG on lipid management. More than three quarters (78.6%) of them were also aware of the AHA guideline. The majority (95.6%) of them used lipid guidelines with \>90% using our national CPG as their guideline.

###### 

Awareness and use of lipid guidelines among respondents

  Awareness and use of lipid guidelines                                  n (%)
  ---------------------------------------------------------------------- ------------
  Awareness of Malaysian CPG on management of dyslipidaemia (n=465)      
   Yes                                                                   456 (98.1)
   No                                                                    9 (1.9)
  Awareness of AHA guideline on treatment of blood cholesterol (n=463)   
   Yes                                                                   364 (78.6)
   No                                                                    99 (21.4)
  Use any lipid guidelines. (n=460)                                      
   Yes                                                                   440 (95.6)
   No                                                                    20 (4.4)
  Guidelines use (participants can choose more than one) (n=466)         
   Malaysian CPG                                                         429 (92.1)
   AHA guideline\*                                                       87 (18.7)
   ATP III guideline† revised 2008                                       11 (2.4)
   NICE guideline‡ 2008                                                  42 (9.0)
   Others§                                                               1 (0.2)

\*American Heart Association (AHA) guideline 2013 on the treatment of blood cholesterol to reduce Atherosclerotic Cardiovascular Disease (ASCVD) risk.

†Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) 2008.

‡National Institute for Health and Clinical Excellence (NICE) guideline on lipid modification 2008.

§The participant did not specify the guideline used.

ATP, Advance in Primary Care Training Programme; CPG, Clinical Practice Guideline.

[Table 3](#BMJOPEN2016013573TB3){ref-type="table"} shows 10 questions assessing their knowledge on the management of dyslipidaemia together with the percentage of respondents who gave the correct answer to each question; 70.2% of respondents scored equal to or more than the median score which was categorised as good knowledge ([figure 2](#BMJOPEN2016013573F2){ref-type="fig"}).

###### 

Knowledge on management of dyslipidaemia

  Questions/scenarios                                                                                                   n (%)
  --------------------------------------------------------------------------------------------------------------------- ------------
  65-year-old male with IHDPrescribe statin medication                                                                  377 (81.6)
  50-year-old female with LDL of 5.4 mmol/LPrescribe statin medication                                                  396 (85.7)
  45-year-old male, with DMPrescribe statin medication                                                                  250 (53.8)
  Madam L with high risk score based on the scenario given (Framingham 21.5%), AHA (12.6%)Prescribe statin medication   348 (75.7)
  Mr K with low risk score based on the scenario given (Framingham 9.4%), AHA (4%)Not prescribe any lipid drug          328 (71.1)
  Primary target for DM patientsLDL                                                                                     436 (93.6)
  Value of LDL target for DM patients\<2.6 mmol/L                                                                       313 (71.8)
  Primary target for DM with concomitant IHD patientsLDL                                                                436 (93.8)
  Value of LDL target for DM with concomitant IHD patients\<1.8 mmol/L                                                  139 (31.9)
  Next step after achieved targetContinue statin at similar dose                                                        308 (66.5)

AHA, American Heart Association; DM, diabetes mellitus; HDL, high-density lipoprotein; IHD, ischaemic heart disease; LDL, low-density lipoprotein.

![Total cumulative knowledge score.](bmjopen2016013573f02){#BMJOPEN2016013573F2}

There was a positive significant association between the knowledge score and their awareness as well as use of the lipid guideline (p\<0.001). However, there was no significant association between the knowledge score with sociodemographic data (p\>0.05) ([table 4](#BMJOPEN2016013573TB4){ref-type="table"}).

###### 

Association between knowledge score and sociodemographic profile

  -------------------------------------------------------------------
                                  Knowledge\                
                                  n (%)                     
  ------------------------------- ------------ ------------ ---------
  Gender                                                    

   Male                           31 (25.6)    90 (74.4)    

   Female                         108 (31.6)   234 (68.4)   0.25

  Ethnicity                                                 

   Malay                          45 (24.6)    138 (75.4)   

   Chinese                        42 (30.7)    95 (69.3)    0.14

   Indian                         46 (36.8)    79 (63.2)    

   Others                         5 (33.3)     10 (66.7)    

  Age (years) ±SD                 33.3±4.6     33.8±4.7     0.07

  Years of practice (years) ±SD   4.6±4.1      5.2±4.3      0.09

  Working sectors                                           

   Government clinic              71 (30.1)    165 (69.9)   

   General practitioners          43 (33.9)    84 (66.1)    0.31

   Hospital                       25 (24.5)    77 (75.5)    

  Number of patients per day                                

   \<20                           9 (33.3)     18 (66.7)    

   21--40                         46 (26.6)    127 (73.4)   0.18

   41--60                         43 (27.6)    113 (72.4)   

   61--80                         22 (31.4)    48 (68.6)    

   81--100                        17 (48.6)    18 (51.4)    

   \>100                          2 (40)       3 (60)       

  Awareness of Malaysian CPG                                

   Yes                            130 (28.6)   324 (71.4)   

   No                             9 (81.8)     2 (18.2)     \<0.001

  Use of guideline                                          

   Yes                            122 (27.4)   323 (72.6)   \<0.001

   No                             17 (81.0)    4 (19.0)     
  -------------------------------------------------------------------

CPG, Clinical Practice Guideline.

There was wide variation of practice among respondents as shown in [table 5](#BMJOPEN2016013573TB5){ref-type="table"}. This included ordering unnecessary investigations before initiating statin therapy. Ezetimibe, gemfibrozil and fenofibrate were the three most commonly used drugs in combination with a statin. The majority of the respondents used a cardiovascular risk calculator to determine the cardiovascular risk score before initiating statin therapy.

###### 

Practice among respondents

  Questions                                                                                                          n (%)
  ------------------------------------------------------------------------------------------------------------------ ----------------
  1\. Investigations before initiating statin (can choose more than one)                                             
   Aspartate aminotransferase (AST)                                                                                  344 (73.8)
  Full blood count                                                                                                   26 (5.6)
   Renal profile (electrolyte, urea and creatinine)                                                                  119 (25.5)
   Fasting blood glucose                                                                                             113 (24.2)
   **Alanine aminotransferase (ALT)**                                                                                **452 (91.2)**
  Creatine kinase                                                                                                    103 (22.1)
  2\. If a patient on statin therapy developed unexplained severe muscle symptoms/fatigue. What will you do?         
  ** Stop statin and investigate**                                                                                   **313 (68.3)**
  3\. Additional drug after statin failed to achieve target (can choose more than one)                               
   Niacin                                                                                                            40 (8.6)
   Ezetimibe                                                                                                         239 (51.3)
   Gemfibrozil                                                                                                       195 (41.8)
   Fenofibrate                                                                                                       204 (43.8)
  Others                                                                                                             3 (0.6)
  4\. Do you use cardiovascular risk calculator to calculate cardiovascular risk before initiating statin? (n=463)   
   Yes                                                                                                               369 (79.7)
   No                                                                                                                94 (20.3)

Bold indicates correct answer.

Discussion {#s4}
==========

Summary of main findings {#s4a}
------------------------

The results of this study showed that almost all (98.1%) of the respondents were aware of the national lipid guideline. The majority of the respondents (95.7%) reported that they used lipid guidelines. This was much higher compared to a US study which revealed only about 50% of the primary care physicians used their national guideline.[@R19] The reason for this could be that our study population comprised postgraduate trainees who would be more up-to-date with all the available guidelines. A larger study, involving primary care physicians from other countries including Singapore, Portugal and the UK, revealed that 81% of the physicians used lipid guidelines to set the cholesterol target.[@R20]

The majority of respondents gave the correct answer for almost all 10 questions in this section; the exception was question 9, which asked about the low-density lipoprotein (LDL) target for the patient with both diabetes mellitus and IHD, where only 31.9% of respondents gave the correct answer. A high proportion (81.6%) of respondents gave the correct answer in regard to initiating statin therapy for patients with underlying IHD as secondary prevention (question 1). The majority of them also managed to risk stratify patients correctly as low and high risk patients (questions 4 and 5). Although \>90% reported use of the lipid guidelines as mentioned above, the cumulative knowledge score was only good in 70.2% of our trainees, suggesting residual gaps about lipid management. Awareness and use of lipid guidelines correlated positively with knowledge score in this study. This result is consistent with a study which showed that poor awareness of lipid guidelines resulted in poor knowledge among physicians.[@R3] There was, however, no significant association between knowledge score and the sociodemographic data of the respondents.

In terms of practice, the majority of the respondents (91.2%) correctly ordered alanine aminotransferase (ALT) before initiating statin. At the same time, there was also a wide variation of practice among the participants. Some of them ordered unnecessary investigations before initiating statin therapy, including renal profile (25.5%), creatine kinase (22.1%) and full blood count (5.6%). This practice could result in a waste of unnecessary resources. Nearly a quarter of respondents (24.2%) also ordered fasting blood glucose before statin initiation. This could be due to the fear of statin induced diabetes mellitus as stated in several reports.[@R21] [@R22]

A question that assessed the ability to recognise and manage the possibility of statin induced rhabdomyolysis raised some concern among the authors. The failure to manage this could be fatal for the patient. Unfortunately, only about two thirds of the respondents (68.3%) gave the correct answer. Hence, this important aspect should be highlighted and emphasised further in training.

Most of the respondents chose either ezetimibe (51.3%), gemfibrozil (41.8%) or fenofibrate (43.8%) to add on to statin therapy if the lipid target was not achieved. A few studies have reported that the combination of statin and gemfibrozil increases the risk of myotoxicity and rhabdomyolysis.[@R23] [@R24] In fact, it was stated in our national lipid guideline as well as in the AHA guideline that the combination of statin and gemfibrozil was discouraged due to its potential to cause rhabdomyolysis.[@R5] [@R15] Therefore, the finding from this study that 41.8% of the respondents used a statin-gemfibrozil combination should cause concern.

Strengths and limitations {#s4b}
-------------------------

The strength of this study was the large sample size. Based on the sample size calculation, the sample size needed was only 384. However, this study managed to achieve 466 respondents, which should give enough power to its findings. Second, this study involved participants from throughout Malaysia and included physicians working in hospitals, government clinics as well as private general practice, thus providing information of performance across various sectors.

One limitation of this study was the suboptimal response rate. The response rate of 61.4% may not reflect the performance of the non-respondents. This could bring an element of bias to the results of this study. Second, the questionnaire developed for this study used vignettes as one of the ways to assess knowledge. However, clinical vignettes could never be the same as actual real-life practice in which more history as well as physical findings and other information are available.[@R20] Third, the questionnaire only covered certain aspects of lipid management. Other aspects such as management of other types of dyslipidaemia (high triglycerides and low high-density lipoprotein) as well as non-pharmacological management of dyslipidaemia were not covered in this study. Fourth, there was lack of standardisation in the delivery of the questionnaires. Some were delivered by hand while others were delivered online. This may lead to bias in terms of the results of the two groups. However, when the authors analysed the total knowledge score between these two groups, there was no difference in the total knowledge score between them (p=0.09). Finally, as mentioned before, this study was conducted only on postgraduate primary care trainees. Therefore, it may not reflect the performance of other primary care physicians in Malaysia. However, the hypothesis was that this population should perform better than those primary care doctors not currently in training. Based on that hypothesis, we should not expect better results than this for the group of primary care physicians not in training. However, this is just a hypothesis, and further studies are needed to prove it.

Comparison with existing literature {#s4c}
-----------------------------------

The level of awareness in this study was much higher compared to a study done in China among community physicians, in which the awareness level on their national guideline was very low at 12%.[@R3] This large difference may be due to their study being done on physicians who were not on a postgraduate training programme, unlike in our study. Another reason given by that particular study was that the physicians were unable to access medical information adequately.[@R3] This is different to the situation in our country where medical information, specifically the Malaysian CPG, is widely available and accessible on the internet. Another study done in the USA reported almost a similar finding in which awareness of the national lipid guideline among primary care physicians was very good (\>90%).[@R19] Therefore, the awareness level among our postgraduate primary care trainees can be considered to be good.

The knowledge of the respondents in this study is considered satisfactory although it could be better. A study in China again reported that knowledge about management of hypercholesterolaemia among the community physicians was very poor.[@R3] On the other hand, a US study reported that primary care physicians in that country were very knowledgeable about managing dyslipidaemia.[@R11]

Several studies have also looked into the practice among primary care physicians in managing dyslipidaemia based on available guidelines. A study in Spain reported that almost all of the physicians followed the guideline in managing dyslipidaemia.[@R25] This study involved not just primary care physicians but also hospital based specialists.[@R25] Another study done in the USA among primary care physicians reported just one third (33%) of the physicians adhered to the guideline in their lipid management practice.[@R1]

Implications for future research and clinical practice {#s4d}
------------------------------------------------------

Based on the results of this study, it is recommended that improvement in the knowledge as well as practice among postgraduate primary care trainees in managing dyslipidaemia is needed and should be implemented as part of their training programme. One of the ways to achieve this is to optimise adoption of the published guideline into clinical practice. Second, further research to examine the performance of primary care physicians who are not in postgraduate training is highly recommended. Such a study may give additional information about those not in training. Finally, further studies examining the barriers of adoption of the published guideline is also necessary to improve the practice of lipid management.

Conclusion {#s5}
==========

The outcomes of this study showed the level of awareness and use of lipid guidelines among postgraduate primary care trainees to be high. However, there were still gaps in their knowledge and clinical practice. Further studies are therefore necessary to explore the reason for this. In addition, measures should be taken to emphasise optimal adherence to guidelines in order to improve the management of dyslipidaemia.
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